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(57) Abstract: The present invention relates to a method for detecting Mycoplasma and its related strains which are source of contam- 
f*** ination of cell lines and biological products and human pathogenic. More particularly, the present invention relates to genus-specific 
and species-specific oligonucleotides for genotyping of Mycoplasma, Achnleplasm and IJreaplasma strains, microarray comprising 
the oJigonucleolides, and method for detection of species using the microarray, As described above, the present invention provides a 
rapid tmd accurate assay method capable of simultaneously detecting many Mycoplasma and its related strains from a single sample 
Si using a tnicroarray comprising novel oligonucleotides for detecting MycopUnma and its related strains which arc know as a source 
of contamination of cell lines and biological products and human pathogenic. Further, the present invention provides an objective 
and credible assay metliod capable of tracing a contamination source for preventing expansion of infective Mycoplasma and its re- 
lated strains and controlling a contamination of Mycoplasma against biological ptxiducts and stem cells or cord blood cells which are 
useful for gene therapy and cell therapy. 
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OLIGONUCLEOTIDE FOR GENOTYPING OF MYCOPLASMA, 
MICROARRAY COMPRISING THE OLIGONUCLEOTIDE, AND 
METHOD FOR DETECTION OF SPECIES USING THE MICROARRAY 

5 Technical Field 

The present invention relates to a method for detecting 
Mycoplasma and its related strains which are a source of contamination of 
cell iines and biological products and human pathogens. More particularly, 
the present invention relates to genus-specific and species-specific 
10 oligonucleotides for genotyping Mycopfasms, Achoteplasm and 
(^reap/asma strains, a microarray comprising the bligonucleatides, and a 
,. mettiod for detecting strains using the microarray . 

Background Art 

\5 Mycoplasma is a prokaryote pertaining to WloIIicute family without 

cell wall, which was known as a hospital acquired pathogen causing 
pneumonia via infection of genital and respiratory organs of human as 
well as livestock such as pig and cow. Recently, Mycoplasma is more 
seriously understood as a major contaminant of cell culture and cell line 

20 Especially, as the development and production of biological 

products for protecting and treating human diseases Increases, the 
contamination of various pathogens provided by microorganism or 
clinical sample In the process of production became a serious problem. 
Examples of the biological products are an oncolytic virus, vacdne, a 

2? gene therapy vector and a recombinant protein. They have been found 
to be contaminated by bacteria, fungus, virus, Mycoplasma and its 
related strains (Doblhoff-Dier et a!., 2001). The reason of the 
contamination is an organism contaminated in media components or 
experimental instruments and cross-contaminatron of microorganism and 

30 virus in air (Jung et ai,, 2003). Also, the contamination can be occurred 



1 



wo 2U05/0781U2 



PCT/KR2005/00U147 



by a cross-contamination of already-infected WCB (Working Cell Bank) 
which is used for mass production of biological products (Wisher et al., 
2002), 

It is reported that, among these contamination sources, about 

5 15^35% of cell culture or cell line is infected by Mycoplasma and its 
related strains (Hopert et al., 1993). This also makes experimental 
results incredible because it can change characteristics of cells such as 
abnormal synthesis of DNA, RNA and protein by binding to host cell wall 
(Kong et al., 2001). As gene therapy and cell therapy are getting into 

10 the spotlight recently, an assay for infection of stem cell and cord blood 
by Mycoplasma and its related strain became more important. 
Therefore, for the credible and reproducible experimental results and the 
quality control of commercialized biological products, It is essential to 
detect an infection with Mytcoplasma and its related strains, 

15 Under this situation, Europe community make it a rule that, for 

credibility of safety and quality of food and drug, GMP (Good 
Manufacturing Practice) and QC (Quality Control) should be submitted 
and cell banks such as MCB (Master Cell Bank) and WCB should be 
subjected to an assay for detection of virus, fungus and bacteria such as 

20 Mycoplasma (Doblhoff-Dier et al., 2001). 

About 100 kinds of bacteria pertaining to Mollicute family without 
cell wall have been found so far, including Acholeplasma, Enteropfasma, 
Mesoplasma, Mycoplasma, Ureaplasma and Spimplasma. Among 
them, about 20 kinds of Mycoplasma, Acholeplasma and Ureaplasma 

25 are major contamination source of cell culture. These are referred to as 
"Mycoplasma and its related strains" in this specification. About 95% of 
the contaminants are covered by M. arginini, M. fermentans, M. orale, M. 
hyorhinis, M. hominis, M. salivarium, M. pirum, A. laidlawii (Dorigo- 
zetsma et aL, 1997). However, Mycoplasma is difficult to be cultured in 

30 extracellular media and turbidity is rare in the culture. Therefore, there 
has been a need to the rapid and accurate genotypic detection method 
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which can trace a contamination source of Mycoplasma and its related 
strains. 

Conventional Mycoplasma detection methods are the culturing 
method, the DNA fluorochome stain method, the immunofluorescence 

5 method, and the polymerase chain reaction (PGR) method (Dorigo- 
zetsma et al., 1997). However, the culturing method has a drawback 
that extracellular culturing is difficult, preparing its media is complex by 
adding supplements such as serum and culturing time is too long, about 
4 days 3 weeks according to the kinds of strains (Jensen et al., 2003). 

10 The DNA fluorochome stain method such as Hoechest 33258 stain has 
a drawback that cultUring condition is too difficult to match and 
subjective inspectors can make a misjudgment (Chen et aL, 1997), The 
immunofluorescence method such as ELISA has a drawback that 
bacteria having similar antigen with Mycoplasma such as Streptococcus 

15 milleri group and Staphylococcus aureus may raise a false positive 
signal due to of low specificity (Hopert et al., 1993). The PGR method 
makes use of 16S/23S intergenic spacer region (ITS) and a gene coding 
169 kDa of P1 cyadhesion proteine which represent variety of 
Mycoplasma (Uphoff et al., 2002). The PI gene, a surface antigen 

20 gene, has several subtypes representing diversity and has been used as 
a target gene for serological detection using immune reaction and 
genotypic detection using restriction fragment length polymorphism 
(RFLP) to identify Mycoplasma (Campo et aL, 1998). However, most of 
conventional PGR methods use a primer designed based on 16S rRNA 

25 which is a common sequence of prokaryotes, and second PGR or 
nested PGR having high sensitivity can make a cross-contamination of 
Mycoplasma dispersed in air and an amplification of a bacteria similar 
with Mycoplasma in classification (Uphoff eta!., 2002). 

To overcome the above limitations of the conventional detection 

30 methods, a genotypic detection method using probes have been 
developed recently, which make it possible to analyze many kinds of 
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genes in a short time using DNA hybridization principle based on gene 
sequencing and detect specifically a single base change using a proper 
hybridization condition between specific probe and target DNA. 

The present inventors developed ITS-derived oligonucleotides 
5 capable of detecting Mycoplasma and its related strains, which are 
important in genotypic detection, and a mycroarray comprising the 
oligonucleotides as a probe for detecting Mycoplasma and its related 
strains. 

10 Disclosure off the Invention 

It is a first object of the present invention to provide 
oligonucleotides for detecting Mycoplasma and its related strains 
designed based on their ITS base sequences- 
It is another object of the present invention to provide novel ITS 

15 sequences of Mycoplasma bovis, Mycoplasma cloacale, Mycoplasma 
falconis, Mycoplasma faucium, Mycoplasma spermatophilum and 
Mycplasma synoviae, which is useful for detecting Mycoplasma and its 
related strains. 

it is another object of the present invention to provide a 
20 microarray comprising genus-specific and species-specific 
oligonucleotides for detecting Mycoplasma and its related strains as 
probes, 

it is another object of the present invention to provide a method 
for detecting Mycoplasma and its related strains using the microarray, 
25 It is another object of the present invention to provide a k\t for 

diagnosing Mycoplasma and its related species infection individually or 
simultaneously, comprising genus-specific and species-specific 
oligonucleotides for genotyping Acholeplasma and related strains. 



30 According to an aspect of the present invention, there is provided 

a purified ITS (internal transcribed spacer) target DNA for genotyping 

4 
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Mycoplasma strains, comprising any one sequence selected from SEQ 
ID Nos. 1 to 6, 

SIQ ID Nos. 1 to 6 are base sequences of ITS (internal 
transcribed spacer) of Mycoplasma bovis, Mycoplasma oloacale. 
5 Mycoplasma falconis. Mycoplasma fauclum, Mycoplasma 
spermatophilum and Myoplasma synoviae, which was newly obtained by 
base sequencing analysis. 

The ITS target DNA of the present invention can be used 
Indirectly for designing probes or primers used for genotyping 
10 Mycoplasma strains or directly for genotyping Mycoplasma strains via 
PGR amplification. 

According to another aspect of the present invention, there is 
provided an oligonucleotide for genus-specific genotyping of 
Mycoplasma and Ureaplasma strains, comprising any one sequence 
15 selected from SEQ ID Nos. 7 to 21 or its complementary sequence. 

According to another aspect of the present Invention, there is 
provided an oligonucleotide for genus-specific genotyping of 
Acholeplasma strains, comprising any one sequence selected from SEQ 
ID Nos. 22 to 27 or its complementary sequence. 
20 According to another aspect of the present invention, there is 

provided an oligonucleotide for species-specific genotyping of 
Mycoplasma and Ureaplasma strains, comprising any one sequence 
selected from SEQ ID Nos. 28 to 127 or its complementary sequence. 

According to another aspect of the present invention, there is 
25 provided an oligonucleotide for species-specific genotyping of 
Acholeplasma strains, comprising any one sequence selected from SEQ 
ID Nos. 128 to 133 or its complementary sequence. 

The oligonucleotides according to the present invention are 
designed based on multiple sequence alignment of ITS (internal 
30 transcribed spacer) sequences, which are present between 16S rRNA 
and 23S rRNA of Mycoplasma and its related species. The 
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oligonucleotides can be used as primers for PGR amplification in order 
to genotype Mycoplasma and Its related species or as probes for 
hybridization reaction in order to genotype Mycoplasma and its related 

species. 

5 According to another aspect of the present invention, there is 

provided a microarray comprising more than one oligonucleotides 
selected from genus-specific and species-specific oligonucleotides for 
genotyping Mycoplasma^ Acholeplasma and Ureaplasma strains 
according to any one from claims 2 to 5 as probes attached on a support. 

10 In the microarray according to the present invention, the probes 

may be any materials having base sequence, preferably any one 
selected from a group consisting of DNA (Deoxyribose Nucleic acid), 
RNA (Ribose Nucleic Acid), and nucleic acid analogues such as PNA 
(Peptide Nucleic Acid), LNA (Locked Nucleic Acid) and HNA (Hexitol 

15 Nucleic Acid). 

In the microarray according to the present invention, the support 
may be any materials to which the probes can be attached, preferably 
any one selected from a group consisting of slide glass, plastic, 
membrane, semiconductive chip, silicon and gel. The microarray 

20 according to the present invention can be manufactured using 
conventional method such as pin microarray, ink jet, photolithography or 
electric array method. 

The microan^ay according to the present invention can be used 
for simultaneously genotyping various Mycoplasma and its related 

25 species which are known as a major contaminant of biological drug and 
cell line as well as a human pathogen from one sample, as the 
microarray comprises genus-specific and species-specific 
oligonucleotides for genotyping Mycoplasma and its related species as a 
set attached a support 

30 According to another aspect of tine present invention, there is 

provided a method for detecting Mycoplasma, Acholeplasma and 
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Ureaplasma strains, comprising the following steps: 

a) extracting nucleic acids from a sample; 

b) amplifying target DNA among the extracted nucleic acids; 

c) hybridizing the amplified target DNA with probes of the 
5 microarray according to the above present invention; and 

d) detecting signals generated from the hybridization reaction. 

In the detection method according to the present invention, the 
sample may be biological drug, cell line, or human tissues or serum. 
The purifying step can be performed using conventional DNA or RNA 

10 purification method or kit. The signal detecting step can be performed 
using a conventional fluorescence scanner after binding conventional 
fluorescent dyes such as Cy5 or Cy3. 

According to another aspect of the present invention, there is 
provided a kit for diagnosing Mycoplasma and its related species 

15 infection, comprising more than one oligonucleotide selected from 
genus-specific and species-specific oligonucleotides for genotyping 
Acholeplasma, Mycoplasma and Ureaplasma strains according to the 
above present invention. 

In the kit according to the present invention, the oligonucleotides 

20 are used as probes for hybridizing with target sample and may be 
contained in a proper vessel. The probes may be labeled with a 
radioactive or non-radioactive labeling agent, the latter comprises 
conventional biotin, Dig(digox[genin), FRET(fluorescence resonance 
energy transfer) or fluorescent dye (Cy5 or Cy3). Further, the 

25 oligonucleotides can be used as primers for PCR amplification. In this 
case, the kit may contain DNA polymerase, 4 dNTPs and PCR buffer for 
PCR reaction. In addition, the oligonucleotides can be attached to a 
microarray as probes. In this case, the kit may contain hybridization 
reaction buffer, PCR kit containing primers for amplifying a target gene, 

30 washing solution for the unhybridized DNA, dyes, washing solution for 
unbound dyes and manual sheet for the microarray. 
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Hereafter, the present invention will be described in more detail. 

The present invention provides a method for detecting or 
genotyping Mycoplasma and its related strains which is a major 
contamination source of cell lines and biological products and a human 
5 pathogen, comprising the following steps: 

a) if necessary, extracting nucleic acids from a sample such as 
cell lines, biological products or human tissue or serum; 

b) if necessary, amplifying target DNA of Acholeplasma, 
Mycoplasma and Ureaplasma strains among the extracted nucleic acids 

10 using more than one proper primers; 

c) hybridizing the amplified target DNA with probes having a 
sense or antisense or complementary sequences of genus-specific and 
species-specific oligonucleotides of Achofeplasma, Mycoplasma and 
Ureaplasma strains disclosed in Tables 2 and 3; and 

15 d) detecting signals generated from the hybridization reaction. 

From the detected signals in the step d), the existence of 
Mycoplasma and its related strains in the sample can be predicted. 

The present inventors carried out a sequence analysis of ITS 
regions of many Acholeplasma, Mycoplasma and Ureaplasma strains to 
20 obtain genus-specific and species-specific oligonucleotides for detecting 
Mycoplasma and its related stains which can be a basis of developing a 
specific and sensitive hybridization assay. Also, the present Inventors 
newly analyzed ITS sequences of newly found 6 Mycoplasma strains, 
which makes it possible to design probes capable of detecting more 
25 various Mycoplasma and Its related strains. 

Table 1 discloses ITS sequences of newly analyzed 6 strains 
among target sequences for detecting Mycoplasma strains, which 
correspond to SEQ ID Nos. 1 to 6. In the present invention, the probes 
for detecting Mycoplasma strains were designed based on the multiple 
30 alignment of ITS sequences of Mycoplasma. 

FIGS. 1 and 2 show multiple sequence alignments of ITS regions 
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of Mycoplasma, Acholepfasma and Ureaplasma for selecting genus- 
specific and species-specific probes of Mycoplasma and its related 
strains. Genus-specific oligonucleotides of Mycoplasma and 
Ureaplasma were designed from conservative sequence region 

5 indicated by a box in FIGS. 1a to 11 Species-specific oligonucleotides 
of Mycoplasma and Ureaplasma were designed from polymorphic 
sequence region outside the box in FIGS, la to 11 Genus-specific 
oligonucleotides of Acholeplasma were designed from conservative 
sequence region indicated by a box in FIGS. 2a to 2c. Species-specific 

10 oligonucleotides of Acholeplasma were designed from polymorphic 
sequence region outside the box in FIGS. 2a to 2c. 

In step b) of the present invention, the target DNA of 
Acholeplasma, Mycoplasma and Ureaplasma strains were amplified 
using more than one pair of proper primers. FIG. 3 shows PGR 

15 amplification of ITS target sequences of Mycoplasma and its related 
strains using a primer pair, MP16SF-2 and MP23SR-2. In FIG. 3, 1 is a 
PGR product of M. arginini, 2 is a PGR product of M. arthritidis, 3 is a 
PGR product of M. fermentans, 4 is a PGR product of M hominis, 5 is a 
PGR product of M. hyorhinis, 6 is a PGR product of M. neurolyticum, 7 is 

20 a PGR product of M. opalescens, 8 is a PGR product of M orale, 9 is a 
PGR product of M. pirum, 10 is a PGR product of M. penetrans, 11 is a 
PGR product of M. pulmonis, 12 Is a PGR product of M. salivarium, 13 is 
a PGR product of M cloacale, 14 is a PGR product of M. falconis, 15 is a 
PGR product of M fauoium, 16 is a PGR product of M. hyosynoviae, 17 

25 is a PGR product of M. maris, 18 is a PGR product of M, primatum, 19 is 
a PGR product of M. spermatophilum, 20 is a PGR product of M. 
synoviae, 21 is a PGR product of M, pneumoniae, 22 is a PGR product 
of M. genitalium, 23 is a PGR product of M. bovis, 24 is a PGR product 
of U. urealyticum, 25 is a PGR product of A, laidlawiL 

30 In step c) of the present invention, the amplified target DNA were 

hybridized with probes for detecting Mycoplasma and its related strains. 
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Preferably, the probes may be a combination of more tiian one probes 
capable of simultaneously detecting many Mycoplasma and its related 
strains from a single sample. Practically, the probes are optimized to 
simultaneously hybridize with multiple target DMAs of Mycoplasma and 

5 its related strains under the same hybridization and washing conditions. 

The present invention provides a microarray comprising a set of 
probes for detecting Mycoplasma and its related strains, which can 
simultaneously detect many Mycoplasma and its related strains from a 
single sample with a single experiment. 

10 In the present invention, the term 'probe' means a single- 

stranded oligonucleotide having a sequence complementary to target 
DNA of Mycoplasma, Acholeplasma and Uraaplasma. The probe may 
have a sense, antisense or complementary sequence of SEQ ID Nos. 
disclosed in this specification as long as it can hybridize with one of 

15 double strands of target DNA. The oligonucleotide may be 
ribonucleotide (RNA), deoxynucleotide (DNA), peptide nucleic acid 
(PNA) or locked nucleic acid (LNA), and contain modified nucleotides 
such as Inosine only if it does not change their hybridization 
characteristics. Preferably, the genus-specific oligonucleotides for 

20 detecting Mycoplasma, Acholeplasma and Ureaplasma may have a 
base sequence of SEQ ID Nos. 7 to 27. Preferably, the species-specific 
oligonucleotides for detecting Mycoplasma, Acholeplasma and 
Ureaplasma may have a base sequence of SEQ ID Nos. 28 to 133, 

FIG. 4 shows a microarray comprising probes for detecting 

25 genotypes of Mycoplasma and its related strains as a set on a support. 
In FIG. 4. each species name and SEQ IN Nos. are described which 
correspond to individual probes. The terms *MP-C' and AP-C mean 
Mycoplasma and Ureaplasma genus and Acholeplasma genus. FIG. 4 
is no more than an example of probe compartment of the present 

30 invention, so compartment and layout of each probe can be varied. 

In the present invention, newly analyzed ITS sequences of 6 

10 
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Mycoplasma strains as a target DNA for detecting Mycoplasma and its 
related strains are as shown in Table 1. The genus-specific 
oligonucleotides for detecting Mycoplasma, Acholeplasma and 
Ureaplasma used in the present invention are as shown in Table 2. The 
5 species-specific oligonucleotides for detecting Mycoplasma, 
Acholeplasma and Ureaplasma used in the present invention are as 
shown in Table 3. 
[Table 1] 



Species 




SEQ ID NO. 


M,hcvfst 


TTCTA.CGG AG T^CACTIG TCTTTTATC ACTATA/VMVyWGi^ TTATAAOCAAAAT 
TACTAGACCTATATTTATTTATAAACGTCATiGGClTITATTAAT^^ 
TATATCTAGtTTTQ^jy^AACATrCTCTCATATGTTCTTTQMA^ 
ATATTmCGATAtmC AWG/yC ATC AAAAATC AAATTAATGQ TTAATnG Tma 
ATTCATOa^ TAAGTCATATTTAATATC ATTCATTOA^ 

TAAAACTAACAACAATAGGAAiVvTACTACTrrTAAATAAGGAAGAGTrTrTGGTGG 
ATGC 


1 




CTTCT/ycee AGTACAATTCTCACTQ TrATGQAATTAAATTTGTATCCAGTTTTGAGA 
GAACTlTCTCTCAATrmTKTrT<5AAAACTOAATATAGA« 
TTAATATTTCAAATO niAGATC AAOCTATAG AATAHCAAGACATATACAA^ 
QGTCArACTTATATTTATAAATJftpT 






ctttctacggagtacaacttctgttatgqaataatamgtatcc^ttttgaqagt 
actaactctcttttig trctttgaaa^tgaatatcgacattgaaaaarrattaatt 
aatattk:aaagtitagaicaaoctatagaatacaaaaatata^caacaat^^ 
cat^aacaaacataacaaaacaact 




iiSifBueSum 


GAATOGfGGCTTCG A|5 ACTAA^ TTATOGAAA^AC ATCG TATCCAGTTTTGAG A 
GAACTAAACTTClCTCTniGTrcTTTGAAAi^TGAATATAGACATT^QAAAAT 
AAATTAATAITTCAAA'QTTTAGATCAACCTAT/^BAATACAAAATCAATAC^ 
TCAATAC TATAC AATTQCATAAC AWVAATACTATTAAAC AAe ATAAG AG TTTTTG 
GTG GAIGCAATTGTA 






QTGQGQATGGATCACCTCCITTCTAOTGAGWAAACATACATTCAAATTTTGA^ 
GAATB TTATTAAlCXT WTrnKACT^S^jGCXTrTTTAATATATTTl^ 
TTTATQGCCTAAAAGTCTTATATCTAGTnnPSAGAlCSG 
TTQAAAACTQAATAGTAAATirrriKiATATTTJVCA^ 

AAGTCAATTTGnTA^iATnCATCGAGATJVi TC ATTTTAAAAAAATGATTCATTO AA 
ATGTCTTAAAATACACAKAAAACAAACAAICTATACAATAGGAAT^ 


5 




TCCmCGGAGTACATrAATmACAAMOGCATimATTAACTQA^ 

iVSAAAAAITCTAAAAGCQGTTGTGTATCGCTTTTTTTGCCTTGGGCTATTGTATTTA 

GTTTTG AGAGAACAAfCCTCTCTTAAAATTGTTCTriG AAAACTAAATAG TAATAAA 

GATAnACAACGACATCAAAAATATAAATTAATTAAGOTtAA 

^SjSTTTAAATTATTOAATAATAATTTATi'AAAATGTCTrBQA^ 

TAACAAIAGGACATATIGATACTAAPTTTTAAAAAAGT 


6 



10 [Table 2] 



11 
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Genus 






SKQ ID NO. 




MP-CP1 

ryip-cp2 


TTCTTTGA^AACTOA 
nWlCTTTVAAAACTBRAIWN 


7 
8 


ilf* 0i^intif^ij, Jlf- arihritktis 
Af_ orahs 


MP-CA1 
WPCA2 


liAWTVa TRTCC AG TTTTG AQAQ 
TTTAQATCAACCTATAGAA1A 


9 

10 




MP^B1 

wp^aa 
mpj::b3 

MP^B4 


nTATYTAaTTTTGAQAQBHCA 
WWTRATTYAnmAATQTCTT 
GG KyMTTTQ TTTWQ AT 
R ATATTTACAMCe IWCAYC 


11 
12 
13 
14 




MP-CC1 
MP-<iC2 


CClCCTnCTATOSGAG TAMA 
CGGATICTATTTAjS TTTTGAG 


15 
16 




MP-CDl 
IUlP^Dt2 
MP^DS 


lAAAATJ^ATACCTTAAKATA 
GTAtWAGTrrTOAAAQ 

CTTOOCAAWTACSWTWT 


17 
18 

19 


!\^, gei^iiami 


IWP-CE1 


AWACRACAATCTTTCTAGTTC 
AATAAGTTACTAAGGQCTTAT 


20 




AP-CA1 
AP^A2 
AP-CA3 
AP-CB1 

Ap-cea 


TCATCATATTCAQTTTTQ 
GGGCCIRTAGCTCAG YIGG TT 
AGAGCFECyyCGCYieATAAGCG 
WGnGGlCGATGGTECRAaiCC 
TCATCATATTCAGTTTTCAIRR 
AGTCTTTGAAAAGTi^ATAAA 


^ 

2a 
24 
25 
26 
57 



[Table 3] 
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Species 


Probe 


Sequence 


SEO ID NO. 




MP-acg2 


AGATTATAICATACAATAGA 
G A<3TACATAAATGTTATG<5 fiA 


29 




MP-^rf1 

MpHQTfS 

MP^rf3 


TGAASOCCQATS<aTOGCTrai 
TQAQAOAACTAAAtTTCTCTC 
G AATAC AAAATCAATACAATA 






MP-ferl 
MP-fei2 
rWP-fer3 
fWP4eit4 
MP-^-f^rS 


ATS TACTATTAACTTATT1CAC 
TACAWVOAGTACTTTTTAAA 
TnTTATGQGTC TAAAQCTTT 
QAACAATATTTTTTTCTCTCA 
ATAACA^ACTATAACAATA<3<5 


55 
3& 
-37 




K/IP-liotnl 
MP-lifertl2 
MP-hoho^ 


ATTTATeTCTCGaTTCTTT 
ATATTTATATTTTATAAQACA 
ATTOATATATTAATTAATATT 


4Q 


Af. hyurhiitia 


MP"hy*5rt 
MP-ityce 
IVfP-liyoai 
iViP-hsytyi 
fUtP-liyi>5 
WP-hv«6 
[WP-hyo7 
WP-hy«B 


GAATJ^JjCAAATAACAATATSATT 

cgg ag tacatfaq tcttaatt 
ttacataatcg attcgtgtct 

AGCtrTAAGTTCTCAATTATA 
TTCATATTTATTAT TTC AACG 
AACGATCTTTTrTAtAACCGA 
TTAAATTICTAAAATAGATTA 
AG ATATTTATC TTTAGC AATA 


41 
42 
43 
44 
45 
46 
4T 
48 




WP-neul 


QQ TTATTATGGQCTTSCTA 
.QGTTATTTAAAAATCxrTTrTA 
TAATTTTTTCTTTCTAATTAA 


49 
SO 
51 




MP-opat 

MP-PF3H2 

MP-opoS 
MP-opa4 
MP-^opaS 
MP-opa6 


CATCATAATGTAACCAATAC 
/iCAAAAATCATTATTTTTAAT 
TTTAATGAmrrAACCTTTr 
TTATGTGCTTTGTrTTTATCG 
TATGG TCTACAAAQCTTATAT 
GATAAAAAACAATCATAAATT 


5i2 
S3 
54 
55 
56 
57 




MP-ora1 
MP-ore$ 


CATAAATAQ TTAATGQC TC A 
ATAGAQACAAATACAAAWA 
GG ICAAAAATACTIATACGTA 


58 
59 

eo 




MP^pirl 
rVIP-pti2 
MPi3ir3 

MP-pir4 
MP-plrS 


TAGTlCmO TG TOAATAACA 
CTTTATACAjCCTTATTACAAT 
TAAAATCCAATTTAAATOTTA 
G CAAATTTGATGTC AAC ATTT 
AATTAATCTC TCCTATTACTT 


61 

^ 

64 
65 
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1 

1 


MP-pti7 
MP-pirS 


TTAAA«TAGTAeAGAraGTTC 
C AAATATC AAATCC TAATSe A 
ATGC TAAK5G ATATCAAAAAA 


66 
67 
68 




MP-|i»!n1 
MP-pen^ 

MP-npinR 


AAG AlG TAA(3 TIC TJVS <aTCG 

TCCTAA^TCAAATTTATC T 

ATTTTTCTCTCAAGATAGTTC 
TCTAATCATACTTG TTATTTT 


68 

71 

73 
74 




MP-pun 

|t/IP^PLJl2 
MOT M||r4 

MP-pul4 
MP-pul5 
MP-puf6 
|WP-pul7 
MP'PUlS 


AATTTTTdATCCQAQTCATT, 
CATTFTTCTATCAATAGTTAT 

TICTATCTTTCAAAAPAAATA 
TATAAATTAATATGAIAAOQ T 
TCATCAAAAT[iTAA\ATmrT 
AAAAATAAAi^TASATACCTTA 
AAATAAATnCAACAATAGGA 


75 
TB 
77 
7B 
79 

m 

81 
82 




SflP^I2 


T A A TGG ATTTA ATTTTCG TCi 
TATCAAATCAATATAATATTT 


83 

84 




fiflP-clcri 
mp-cicfi 


AG TACAATTCTC AC TG TTATS 
TAQAATATTCAAGACATATAC 


8S 
8G 




MP4tit2 
MP-tel3 


AGAATACAMAATATAGACAA 
ATTGAAAA^TTATTAATTAAT 


88 
99 




MP-liyosI 
MP^IiyosS 


CTAG ACTAAAG TTAATC G TAC 
AATTATCAAATTAATATTTCA 


90 
9i 




(fir iiiiji 1 

MP-niui2 
MP-mur^ 

;MP-tnui4 


TA TAG AAAACCCC C ACATCA 
TATTAGAATATTTTAAATATT 
GATTATTACACCATATTAGAA 
TCAATAAACCTAAATAAAAAA 


92 
93 
94 
95 


JV. prsntatufjft 


MP-firil 
MP-pri2 
MP-pri3 
WP-prW 


GTAjSACATAACCCCAGCTA 
C AAACG TCTATCQCTTTTTAG 
TCATGGGCTTTTAATAGQGTC 
ACCCCAACTCCCATCAAAAAT 






RflP^p^ 

MP-^fwa 

MP-speflt 
(WP-^}i>B4 
W-®pp5. 


TTCATCOAGATAGTCATTTTA 
CAAAPATACATTCAAATTTT 
TTTTQACTGAATGTTATTAAC 
TTTGTTATa TO ACTTTTATGG 
AAAACAAAjCAATCTATAiCAAT 


ido 

101 
102 
103 
104 
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MP"Svn3 
|WP^rt4 
MP^t« 


TTGGClTGGGCTATrQ TATT 
GOGQTKiTGTATCGCTTTTrr 
ACCTCTCTrAAAATTQlTC TT 
CCG AG TTTAAATTATTG AATA 
CATCATAACAWATAAa\ATA 


105 
106 
10T 
108 
109 




MP-jsne^ 
MP»pn^ 
nflP-ptie4 


ta TAAATtM^CC AAATCCC 
ATCTTTAATAAAGATAAATAC 
CTAAWAAAACATCAAAAICC 
AAAG AAC ATTTRCCGC TTCTTT 


110 

111 

112 
113 




WP-genl 
MP-5ieri2 
IWP-gtsrjS 
MP-genA 
MP-g&rv5 
MP^eri6 


C ACCCC TTAATTTTTTCGG 
AATGQAGTTTTTATnTTTATTTA 
CCC AAATCAATG TTTQO 1C TC 
CAACTAACACACTIGG TCA-GT 
AGAATG E n i IGAAiCAGTTC 
TAG TICCAAAAATAAATAGC A 


114 
115 

iie 

117 
11ft 
113 




HjlP>l3w1 
lWP~bova 


TATAACCAAAATTAAAAGACCTA 
<a TCATuGCTTTTATTAATAGa 


120 
121 


LL uieafytituift 


UP^urel 
UP-ure2 

UP-ur^ 

UP-urefi 


CATTAAjS TTQTCAjGTQAA 
TAATTTAOQ TACTAATAAjQf TO 
TTTATTAAAATCCATATOAAT 
AAQeCACTmiTAAAAATTT 
CCATAATAATTAATTTATTAT 
ATTATCAWAAATCTTTCTAA 


122 
123 
124 
12S 

126 
127 




AP-lat2 
AP-1ai5 


AACIAlCTTAGCACAAKiATOAC 
CTnCTAiA?aeA)QAAAG<K;TAA 
AlGAdACTAGTAAflTAGTAA 
QT«j TAAtATTCTCtAAATTT 
TTAAAGTAATTTAAGtGTTTC 
TAAATGATGTCTGAAAAGAAA 


128 
120 
1% 
131 

13a 

1^ 



* Mixed Base^ Code Name 



M:A + C, W:A + T, Y:C + T, R:A + G 
K:G + T, V;G + A + C, N:A + G + C + T 

5 

Brief Description of the Drawings 

FIGS, la to 1f show multiple sequence alignments of each ITS 
region of Mycoplasma and Ureaplasma for selecting genus-specific 
10 probes. 

FIGS. 2a to 2c show multiple sequence alignments of each ITS 
region of Acholeplasma for selecting gecnus-specif ic probes. 

FIG. 3 shows a result of PGR amplification using primer pairs 
which can amplify ITS target sequences of many Mycoplasma and its 
15 related strains 

FIG. 4 shows a microarray comprising probes for detecting 
genotypes of Mycoplasma and its related strains as a set on a support. 
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FIGS. 5a to 5k show results of image analysis of specific 
hybridization reaction of each probes for detecting genotypes of 
Mycoplasma and its related strains and results of numerical analysis 
calculated from pixel intensity. 

5 

Best mode for carrying out the Invention 

The present invention will be decribed in greater detail by means 
of following examples. The following examples are for illustrative 
purpose and are not intended to limit the scope of the invention. 

10 

Example 1: Incubation of Mycoplasma and its related strains and 
Isolation of Genomic DMA 

Total 25 kinds of strains,, including 1 kind of Acholeplasma, 23 
kinds of Mycoplasma, and 1 kind of Ureaplasma were obtained from the 
15 American Type Culture Collection (ATCC). The strains were cultured in 
each culturing media under each culturing conditions according to 
manual provided by ATCC. From the cultured media, strain colonies 
were obtained with a white gold ear and input in 1.5M tube, ^00ld of 
InstaGene matrix (Bio-Rad, USA) was added thereto and suspended, 
20 and reaction was performed at 56 "C for 30 minutes in constant 
temperature bath. And then, the reactant was shook for 10 seconds, 
heated at 100'C for 8 min, shook again for 10 sec, centrifuged at 12,000 
rpm for 3 min, transferred to new tube, and freeze-stored at -20 "0. 
The product was used as template DNA of PGR reaction. 
25 The strains used were as followed: 

Acholeplasma laidiawii (ATCC 25937) 
Mycoplasma arginini (ATCC 23838) 
Mycoplasma arthritidis (ATCC 1 961 1) 
Mycoplasma bovis (ATCC 27368) 
30 Mycoplasma cloacale (ATCC 35276) 
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Mycoplasma falconis (ATCC 51 372) 

Mycoplasma faucium (ATCC 25293) 

Mycoplasma fermentans (ATCC 19989) 

Mycoplasma genitalium (ATCC 33530) 
5 Mycoplasma hominis (ATCC 231 14) 

Mycoplasma hyorhinis (ATCC 17981) 

Mycoplasma hyosynoviae (ATCC 25591) 

Mycoplasma maris (ATCC 33757) 

Mycoplasma neurolyticum (ATCC 19988) 
1 0 Mycoplasma opalescens (ATCC 2792 1 ) 

Mycoplasma orale (ATCC 23714) 

Mycoplasma penetrans (ATCC 55252) 

Mycoplasma pirum (ATCC 25960) 

Mycoplasma pneumoniae (ATCC 15531) 
15 Mycoplasma primatum (ATCC 15497) 

Mycoplasma pulmonis (ATCC 14267) 

Mycoplasma salivarium (ATCC 23064) 

Mycoplasma spermatophilum (ATCC 49695) 

Mycoplasma synoviae (ATCC 25204) 
20 Ureaplasma urealyticum (ATCC 2761 8) 

Example 2: Preparation of probes for detection of Mycoplasma and its 
related strains 

The probes used for detection of Mycoplasma and its related 
25 strains were selected based on a result of multiple alignment of ITS 
sequences of Mycoplasma, Acholeplasma and Ureaplasma. Among 
Mycoplasma and its related species, 16S rRNA sequences has high 
similarity of 74-97%, whereas ITS sequences has lower similarity of 
25.4'-78.8% except for between M. salivarium and M. hyosynoviae, and 
30 M, hominis and M. falconis. In other words, ITS contains a region more 
polymorphic than 168 rRNA which is useful for designing probes for 

17 
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detection of Mycoplasma and its related strains. However, to 
complement specificity between M.salivarium and M, hyosynoviae, and 
M. hominis and M. falconis having a iiigh ITS similarity, more restrictive 
and strict probes were designed. 

5 In tl-ie present invention, the oligonucleotide probes for detection 

of Mycoplasma and its related strains were prepared by synthesizing 15- 
25 bases of specific probe with 15 bases of dT spacer at 5' end- 
Probes for detection of Mycoplasma and its related strains are not 
restricted to the sequences disclosed in Tables 2 and 3 and any primer 

10 and probes comprising the sequences can be used in the present 
invention. 



1, Preparation of probes for detection of Mycoplasma and 
Umaplasma 

15 ® Preparation of probes for genus-specific detection of 

Mycoplasma and Ureaplasma 

For genus-specific hybridization with all Mycoplasma and 
Ureaplasma genus, probes of SEQ ID Nos. 7 and 8 in Table 2 were 
designed from conserved sequences of ITS of Mycoplasma. Further, 

20 each Group-based conserved sequences targeted to Mycoplasma ITS 
were designed as follows. For detecting Group I {M. arginins. M. 
arfhritidis, M, cloacale, M, falconis, M. faucium, M, hominis, M. 
hyosynoviae, M. orate, W. salivarium), probes of SEQ ID Nos. 9 and 10 
were designed. For detecting Group II (W. bovis. M. fermentans, M. 

25 opalescens, M. primatum, M. spemiatophHum, M. synoviae), probes of 
SEQ ID Nos. 11, 12, 13 and 14 were designed. For detecting Group 
\\\{M. maris, M. penetrans, U. urealyticum), probes of SEQ ID Nos. 15 
and 16 were designed. For detecting Group IV (/W. neurolyticum, M. 
pulmonis), probes of SEQ ID Nos. 17, 18 and 19 were designed. For 

30 detecting Group V(/W. genitalium, M. pirum, M. pneumoniae), probes of 
SEQ ID Nos. 20 and 21 were designed. 
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(D Preparation of probes for species-specific detection of 
Mycoplasma and Ureaptasma 

For species-specific hybridization with each Mycoplasma and 
5 Ureaplasma species, 100 kind of probes of SEQ ID Nos. 28 to 127 in 
Table 3 were designed from species-specific sequences of ITS of 
Mycoplasma and Ureaplasma, which can detect 25 kind of Mycoplasma 
strains. 

ia 2. Preparation of probes for detection Acholeplasma 

(D Preparation of genus-specific probes for detection 
Acholeplasma 

For genus-specific hybridization with all Acholeplasma genus, 
probes of SEQ ID No. 22 in Table 2 was designed from conserved 

15 sequences targeted to both of ITS1 and ITS2 of Acholeplasma, Further, 
each Group-based conserved sequences targeted to each 
Acholeplasma ITS1 and ITS2 were designed as follows. For Group I 
targeted to ITS1, probes of SEQ ID Nos. 23, 24 and 25 were designed. 
For Group II targeted to 1TS2, probes of SEQ ID Nos, 26 and 27 were 

20 designed. 

d) Preparation of species-specific probes for detection 
iAc/7o/ep/as/77a 

For species-specific hybridization with each Acholeplasma 
25 species, probes of SEQ ID Nos. 128 to 133 in Table 3 were designed 
from species-specific sequences of ITS of Acholeplasma- 

Example 3: Preparation of target DNA 

1, Preparation of target DNA for detection of Mycoplasma and its 
30 related strains 

For preparing target DNA for detection of Mycoplasma and its 

19 



wo 2U05/0781U2 



PCT/KR2005/00U147 



related strains, 187-'290bp size of ITS regions were selectively amplified 
using 5'blotin-GTG(C/G)GG(A/C)TGGATCACCTCCT^3' (MP16SF-2) 
and 5'-biotjn-GCATCCACCA(A/T)A(An')AC(C/T)CTT-3' (MP23SR-2), 
and 5'-biotin-AAAGTGGGCAATACCCAACGM* (M78) and 5^-biotin- 

5 CCACTGTGTGGCCTTTGTTCCT-3' {R34) which were biotin-iabeled 
respectively (Tang et al., 2000.)- To prepare genomic DNAs of 
Mycoplasma and its related strains isolated in Example 1, PGR were 
carried out using the above primers in the following conditions: 
denaturatlon at 94^0 for 3 minutes, 30 cycles of amplification at 94*0 for 

10 30 seconds, at 55 1; for 2 minutes and at 72 1; for 2 miniutes, and final 
extension at 72 1; for 10 minutes. After the reaction, the reaction 
products were analyzed by ELECTROPHORESIS on a 2% agarose gel. 
FIG. 3 is an electrophoresis image taken after the PGR performed using 
primers capable to amplify ITS target sequences of several Mycoplasma. 

15 

Example 4: Probe immobilization on support 

Among the probes prepared in Example 2, each representative 
probes for Mycoplasma, Acholeplasma and Ureaplasma were selected. 
Each of the selected probes was transferred to 384-well microplate, 

20 diluted to a concentration of 50 pmole by adding spotting solution, and 
immobilized on a slide glass using a microarrayer (Cartesian 
Technologies, USA). In FIG 4, each probes for detection of 
Mycoplasma and its related strains correspond to SEQ ID Nos. 7, 28, 30, 
33, 38, 41, 49, 52, 58. 61, 69, 75, 83, 85, 87, 30, 90, 92, 96, 100, 105, 

25 110, 114, 120, 122, 22, 128, and 7 in order Two spots of each kind of 
the probes were attached to the support and left in a slide box at room 
temperature for 24 hours or in a dry oven at 50 for about 5 hours to be 
fixed to the surface of the support. 



30 



Example 5: Unimmobilized probe washing 

The slide glass after the process in Example 4 was washed with 
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a 0.2% SDS buffer solution and then distilled water at room temperature 
to remove unlmmobilized probes. The washed slide glass was 

immersed in a sodium borohydrlde (NaBH4) solution for 5 minutes and 
then washed again at 100"C. Final washing with a 0.2% SDS solution 
5 and then distilled water was followed by centrifugation to fully dry the 
slide glass. 

Example 6: Hybridization 

The biotin-labeled target products prepared in Example 3 were 
10 thermally treated to be denaturated into single strands and cooled to 4''C . 
A hybridization reaction solution containing 2/^ of the target products 
was prepared. This hybridization reaction solution was portioned on 
the slide glass after the process in Examples 4 and 5, and the slide 
glass was covered with a cover slip and reacted at 25 for 1 hours. 

15 

Example 7: Unhybridized tart DNA washing 

TO WASH OUT UNHYBRIDIZED TARGET DMAS, THE COVER 
SLIP WAS REMOVED USING A 2X SSC WASHING SOLUTION 
(300MM NACL, 30MM NA-CITRATE, PH 7.0), AND THE SLIDE WAS 
20 WASHED WITH 2X SSC AND THEN 0.2X SSC, FOLLOWED BY 
CENTRIFUGATION TO FULLY DRY THE SLIDE GLASS. 

Example 8: Staining and Result analysis 

To determine hybridization of PGR products and probes, Cy5- 

25 streptavldin or Cy3-streptavidin (Amersham pharmacia biotech, USA) 
was diluted with 6x SSC and BSA (Bovine Serum Albumin), about AOjuZ 
of dilutes was portioned on slide glass, and the slide glass was covered 
with a cover slip to block light and reacted at 50 °C for about 20 minutes. 
After the reaction, the cover slip was removed using a 2X SSC solution. 

30 and the slide was washed with 2X SSC and then 0.2X SSC. The 
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hybridized result was scanned using a non-confocal laser scanner 
(GenePix 4000A, Axon Instruments, U.S.A.) and analyzed by image 
analysis. 

5 FIG. 5 shows results of image analysis of specific hybridization 

reaction of each probes for detecting genotypes of representative 11 
kinds of Mycoplasma and its related strains and results of numerical 
analysis calculated from pixel intensity. 

FIG- 5a shows results of hybridization reaction of genus-specific 

10 probe (SEQ ID No. 7) and species-specific probe (SEQ ID No. 85) of M. 
cloacale. FIG. 5b shows results of hybridization reaction of genus- 
specific probe (SEQ ID No. 7) and species-specific probe (SEQ ID No. 
87) of M. falconis. FIG. 5c shows results of hybridization reaction of 
genus-specific probe (SEQ ID No. 7) and species-specific probe (SEQ 

15 ID No. 90) of M. hyosynoviae. FIG. 5d shows results of hybridization 
reaction of genus-specific probe (SEQ ID No. 7) and species-specific 
probe (SEQ ID No. 49} of M. neurolyticum. FIG. 5e shows results of 
hybridization reaction of genus-specific probe (SEQ ID No. 7) and 
species-specific probe (SEQ ID No. 52) of M. opalescens. FIG. 5f 

20 shows results of hybridization reaction of genus-specific probe (SEQ ID 
No. 7) and species-specific probe (SEQ ID No. 69) of M. penetrans, 
FIG. 5g shows results of hybridization reaction of genus-specific probe 
(SEQ ID No. 7) and species-specific probe (SEQ ID No. 61) of M. pirum. 
FIG. 5h shows results of hybridization reaction of genus-specific probe 

25 (SEQ ID No. 7) and species-specific probe (SEQ ID No, 83) of M, 
salivarium. FIG. 5i shows results of hybridization reaction of genus- 
specific probe (SEQ ID No. 7) and species-specific probe (SEQ ID No. 
100) of M, spermatophilum. FIG. 5j shows results of hybridization 
reaction of genus-specific probe (SEQ [D No. 7) and species-specific 

30 probe (SEQ ID No. 122) of U. urealyticum. FIG. 5k shows results of 
hybridization reaction of genus-specific probe (SEQ ID No. 22) and 
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species-specific probe (SEQ ID No, 128) of >A. laidlawii. 

Industrial Applicability 

As described above, the present invention provides a rapid and 
5 accurate assay method capable of simultaneously detecting many 
Mycoplasma and its related strains from a single sample using a 
microarray comprising novel oligonucleotides for detecting Mycoplasma 
and its related strains which are known as a source of contamination of 
cell lines and biological products and human pathogenic. 
10 Also, the present invention provides an objective and credible 

assay method capable of tracing a contamination source for preventing 
expansion of infective Mycoplasma and its related strains and controlling 
a contamination of Mycoplasma against biological products and stem 
cells or cord blood cells which are useful for gene therapy and cell 
15 therapy. 

Further, the present invention provides very specific and sensitive 
hybridization assay for detecting Mycoplasma and its related strains 
using oligonucleotide probes designed based on sequence analysis of 
ITS region of many Mycoplasma Strains, 

20 

[References] 

1. Doblhoff-Drer O, Collins CH. (2001) Biosafety: future priorities for 
research In health care. J BiotechnoL 85 : 227-39. 

2. Jung H, Wang SY, Yang IW. Hsueh DW, Yang WJ, Wang TH, Wang 
25 HS. (2003) Detection and treatment of Mycoplasma contamination in 

cultured cells. Chang Gung Med J. 26 : 250-8, 

3. Wisher M. (2002) Biosafety and product release testing issues 
relevant to replication-competent oncolytic viruses, Review. Cancer 
Gene Then 9 : 1056-61, 

30 4, Hopert A, Uphoff CC, Wirth H, Mauser H, Drexler HG. (1993) 
Specificity and sensitivity of polymerase chain reaction in compiarision 

23 



wo 2U05/0781U2 



PCT/KR2005/00U147 



with other methods for the detection of Mycoplasma contamination in 
cell lines. J Immunol Methods. 164 : 91-100. 

5. Kong F, James G, Gordon S, Zelyski A, Gilbert GL, (2001) Species- 
Specific PGR for Identification of Common Contaminant Mollicutes in 

5 Cell Culture. AppI Environ Microbiol. 67 : 3195-200. 

6. Dorigo-zetsma J.W., Zaat SAJ, Wertheim-van D, Spanjaard PME, 
Rijntjes J, Waveren V, Jensen JS, Angulo AF, Dankert J, (1997) 
Comparision of PGR, culture, and serological tests for diagnosis of 
Mycoplasma pneumoniae respiratory tract infection In children, J Clin 

10 Microbiol. 37 : 14-7, 

7. Jensen JS, Borre MB, Dohn B. (2003) Detection of Mycoplasma 
genitalium by PCR Amplification of the 16S rRNA Gene. J Clin 
Microbiol. 41 : 261-266. 

8. Uphoff CC, Drexler HG. (2002) ComparativePCR analysis for 
15 detection of Mycoplasma infections in continuous cell lines. In Wro 

Cell Dev Anim. 38 : 79-85. 

9. Gohlman HW, Weiner J 3rd, Schon A, Herrmann R. (2000) 
Identification of a small RNA within the pdh gene cluster of Mycoplasma 
pneumoniae and Mycoplasma genitalium. J Bacteriol. 182 : 3281-4. 

20 10. Tang J, Hu M, Lee S, Roblin R, (2000) A polymerase chain 
reaction based method for detectiong Mycoplasma/Acholeplasma 
contaminants in cell culture. J Microbiol Methods. 39 : 121-6. 



24 



wo 2U05/0781U2 



PCT/KR2005/00U147 



What is claimed is: 

1. An ITS (Internal transcribed spacer) target DNA for 
genotyping Mycoplasma strains, comprising any one sequence selected 

5 from SEQ ID Nos. 1 to 6, 

2. An oligonucleotide for genus-specific genotyping of Mycoplasma 
and Ureaplasma strains, comprising any one sequence selected from 
SEQ ID Nos. 7 to 21 or its complementary sequence, 

10 

3. An oligonucleotide for species-specific genotyping of Mycoplasma 
and Ureaplasma strains, comprising any one sequence selected from 
SEQ ID Nos. 28 to 127 or Its complementary sequence. 

15 4, An oligonucleotide for genus-specific genotyping of Acholeplasma 
strains, comprising any one sequence selected from SEQ ID Nos. 22 to 
27 or its complementary sequence. 

5, An oligonucleotide for species-specific genotyping of 
20 Acholeplasma strains, comprising any one sequence selected from SEQ 

ID Nos. 128 to 133 or its complementary sequence. 

6, A microarray comprising more than one oligonucleotide selected 
from genus-specific and species-specific oligonucleotides for genotyping 

25 Mycoplasma, Acholeplasma and Ureaplasma strains according to any 
one from claims 2 to 5 as probes attached on a support. 

7, The microarray according to claim 6, wherein the probes are any 
one selected from a group consisting of DNA, RNA, PNA, LNA and HNA. 

30 

8, The microarray according to claim 6, wherein the support is any 

25 
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one selected from a group consisting of slide glass, plastic, membrane, 
semiconductive chip, silicon and gel. 

9. A method for detecting Mycoplasma strains, comprising the 
5 following steps: 

a) extracting nucleic acids from a sample; 

b) amplifying target DNA among the extracted nucleic acids; 

c) hybridizing the amplified target DNA with probes of the 
microarray according to claim 6; and 

10 d) detecting signals generated from the hybridization reaction. 

10. A kit for diagnosing Mycoplasma infection, comprising more than 
one oligonucleotide selected from genus-specific and species-specific 
oligonucleotides for genotyping Acholeplasma, Mycoplasma and 

15 Ureaplasma strains according to any one from claims 2 to 5. 
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1/10 
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SEQUENCE LISTING 

<110> GENE IN CO., LTD. 
KIM, Cheol-Min 
PARK, Hee-KyunQ 

<120> Oligonucleotide for genotyping of Mycoplasma, niicroarray 

comprising the oi igonucleot ide, and metliod for detection of 
species using the microarray 

<130> PN053079 

<160> 133 

<170> Kopatentin 1.71 

<210> 1 

<211> 344 

<212> DNA 

<213> M.bovis 



<400> 1 

ttctacggag tacacttgtc ttttatcact ataaaaaaaa gacttataac caaaattact 60 

agacctatat Itatttataa acstcatggc ttttattaat aggtcaaaao ctatatatct 120 

agttttgaoa gaacattctc tcatatgttc tttgaaaact gaatagtaaa atatttttcg 180 

atatttacaa cgacatcaaa aatcaaatta atggttaatt tgttttgatt catcgagtaa 240 

gtcatattta atatgattca ttgaaatgtc ttaaaataca catctaaaac taacaacaat 300 

aggaaaatac tacttttaaa taaggaagag tttttggtgg atgc 344 



<210> 2 
<211> 196 
<212> DNA 
<213> M.cloacale 

1 
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<400> 2 

cttctacgga gtacaattct cactgttatg gaattaaatt tgtatccagt tttgagagaa 60 

ctttctctca attttgttct ttgaaaactg aatatagaca ttgaaatcaa taaattaata 120 

tttcaaatgt ttagatcaac ctatagaata ttcaagacat atacaaaaat aggtcatact 180 
tatatttata aatact 196 



<210> 3 

<211> 196 

<212> DNA 

<213> M.falconis 



<400> 3 

ctttctacgg agtacaactt ctgttatgga ataatatttg tatccagttt tgagagtact 60 

aactctcttt ttgttctttg aaaactgaat atcgacattg aaaaattatt aattaatatt 120 

tcaaagttta gatcaaccta tagaatacaa aaatatagac aacaataggt catacaacaa 180 

acataacaaa acaact 196 



<210> 4 

<211> 239 

<212> DNA 

<213> M.faucium 



<400> 4 

gaatggtggc ttcgagacta aaagttatgg aaaaacatcg tatccagttt tgagagaact 60 

aaacttctct cttttgttot ttgaaaactg aatatagaca ttgaaaatta aaaaattaat 120 

atttcaaagt ttagatcaac ctatagaata caaaatcaat acaataggtc aatactatac 180 

aattgcataa caaaaaatac tattaaacaa gataagagtt tttggtggat gcaattgta 239 

2 
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<210> 5 
<211> 340 
<212> DNA 

<213> M.spermatophi lum 
<400> 5 

OtQggsatgg atcacctcct ttctacggag tacaaacata cattcaaatt ttgactgaat 60 
gttattaacc ttattttttc actaggcctt tttaatatat tttgttatgt gacttttatg 120 
goctaaaagt cttatatcta gttttgagag gacatcctct ctaattgttc tttgaaaact 180 
gaatagtaaa ttttttgata tttacaacga catctaaata attgaattaa gtcaatttgt 240 
ttagatttca tcgagatagt cattttaaaa aaatgattca ttgaaatgtc ttaaaataca 300 
catcaaaaca aacaatctat acaataggaa tt tat at act 340 

<210> 6 

<211> 322 

<212> DNA 

<213> M.synovfae 

<400> 6 

tccttacgga gtacattaat tttacaaaag gcatttttat taaotgaaag cttttagaga 60 

aaaattctaa aagcggttgt gtatogcttt ttttgccttg ggctattgta tttagttttg 120 

agagaacaac ctctcttaa.a attgttcttt gaaaactaaa tagtaataaa gatattacaa 180 

cgacatcaaa aatataaatt aattaaggtt aatttgtttt gataccgagt ttaaattatt 240 

gaataataat ttattaaaat gtctttgaat acatcataac aatataacaa taggacatat 300 

tgatactaac ttttaaaaaa gt 322 
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<210> 7 

<211> 15 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting IWycoplasma 



<400> 7 

ttctttgaaa actga 15 



<210> 8 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting IWycoplasma 



<400> 8 

rwtctttvaa aactrratwn 20 



<210> 9 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting Wl. arginini, etc. 



<400> 9 

mwtygtrtcc agttttgaga g 21 
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<210> 10 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. arglnini, etc. 



<400> 10 

tttagatcaa cctatagaat a 21 



<210> 11 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. bovis, etc. 



<:400> 11 

rtatytagtt ttgagagrrc a 21 



<210> 12 

<211> 21 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Probe for detecting M. bovis, etc. 



<400> 12 

wwtrattyat traaatgtct t 21 
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<210> 13 

<211> 17 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting V. bovis, etc. 



<400> 13 

ggkyaatttg tttwgat 17 



<210> 14 

<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. bovIs, etc. 



<400> 14 

ratatttaca racamcayc 18 



<210> 15 

<211> 21 

<212> ONA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting U. muris, etc. 



<400> 15 

cctcctttct atcggagtara a 21 



6 



wo 2005/0781U2 



PCT/KR2005/000147 



<210> 16 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. murls, etc. 



<400> 16 

cggattctat ttagttttga g 21 



<210> 17 

<211> ■ 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. neurolyt icum, etc. 



<400> 17 

taaaataoat accttaakat a 21 



<210> 18 

<211> 17 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. neurolyt icum, etc. 



<400> 18 

Otatyyagtt ttgaaag 17 



7 
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<210> 19 

<211> 16 

<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting H/l. neurolyt icum. etc. 

<400> 19 

ct tgccaawt agwtwt 

<210> 20 

<211> 21 

<212> ON A 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. genital ium, etc. 

<4CX)> 20 

awacracaat ctttctagtt c 

<210> 21 

<211> 21 

<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. genital iuin, etc. 

<400> 21 

aataagttac taagggctta t 



8 
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<210> 22 

<211> 18 

<212> ONA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting Aclioleplasma 



<400> 22 

tcatcatatt cagttttg 18 



<210> 23 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detect ing Acliolepiasnia 



<400> 23 

gggcctrtag ctcagytggt t 21 



<210> 24 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detect ing Acho I eplasma 



<4(X> 24 

agagcrowcg cytgataagc g 21 



9 
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<210> 25 

<211> 21 

<212> ONA 

<213> Artificial Sequence 
<220> 

<223> Probe for detect Ing Aclioleplasnna 



<400> 25 

wgrggtcgat gsttcragtc c 21 



<210> 26 

<211> 21 

<212> DNA 

<213> Ar t i f i c i a I Sequence 
<220> 

<223> Probe for detect ing Aclnolep I asma 



<400> 26 

tcatcatatt cagttttgar r 21 



<210> 27 

<211> 21 

<212> DNA 

<2 13> Ar t i f I c i a I Sequence 

<220> 

<223> Probe for detect ing Aclnolepiasma 



<400> 27 

agtctttgaa aagtagataa a 21 
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<210> 28 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. arginini 



<400> 28 

agattatatc atacaataga 20 



<210> 29 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. arginini 



<400> 29 

gagtacataa atgttatgga a 21 



<210> 30 

<211> 21 

<212> ONA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting IVI. arthritidis-fauciuiti 



<400> 30 

tgaagcccga tggtggcttc g 21 



11 
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<210> 31 

<211> 21 

<212> ONA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. arthir it idis-faucium 

<400> 31 

tgagagaact aaacttctct o 

<210> 32 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. arthiritidis-faucium 

<400> 32 

gaatacaaaa tcaatacaat a 

<210> 33 

<21 1> 22 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Probe for detecting M. fermentans 



<400> 33 

atgtactatt aacttattto ac 



12 



wo 2005/0781U2 

<210> 34 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. fermentans 

<400> 34 

tacaaaagag tactttttaa a 

<210> 35 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. fermentans 

<400> 35 

tttttatggg tctaaagctt t 

<210> 36 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. fermentans 

<400> 36 

gaacaatatt tttttctctc a 
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21 



21 
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<210> 37 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. fermentans 



<400> 37 

ataacaaact ataacaatag g 21 



<210> 38 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting lA. hominis 



<4O0> 38 

atttatctct cggttcttt 19 



<210> 39 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. fiommis 



<400> 39 

atatttatat tttataagac a 21 



14 
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<210> 40 

<21 1> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. Inominis 

<400> 40 

attgatatat taattaatat t 21 

<210> 41 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. Iiyortiinis 

<400> 41 

gaatagcaaa taacaatatg att 23 

<210> 42 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting U. hyorliinis 
<400> 42 

cggagtacat tagtcttaat t 21 

15 
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<210> 43 

<21 1> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting llil. hyorliinis 



<400> 43 

ttacataatc gattcgtgtc t 21 



<210> 44 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. hyorhlnis 



<400> 44 

agctttaagt tctcaattat a 21 



<210> 45 

<211> 21 

<212> ONA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. iiyortiinis 



<400> A5 

ttcatattta ttatttcaac g 21 



16 
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<210> 46 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting lyi. hyorliinis 



<400> 46 

aacgaicttt tttataaccg a 21 



<210> 47 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting H/l. fiyortiinis 



<400> 47 

ttaaatttct aaaatagatt a 21 



<210> 48 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. hyorhiinis 



<400> 48 

agatatttat ctttagcaat a 21 



17 
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<210> 49 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. neurolyt icuon 



<400> 49 

ggttattatg ggcttgcta 19 



<210> 50 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. neurolyt Icum 



<400> 50 

ggttatttaa aaatcctttt a 21 



<210> 51 

<211> 21 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Probe for detecting Ml. neurolyt icum 



<400> 51 

taattttttc tttctaatta a 21 
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<210> 52 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. opalescens 



<400> 52 

catcataatg taaccaatac 20 



<210> 53 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting Nl, opalescens 



<400> 53 

acaaaaatca ttatttttaa t 21 



<210> 54 

<211> 21 

<2i2> DNA 

<213> Artificial Sequence 

<220> 

<223> Probe for detecting M. opalescens 



<400> 54 

tttaatgatt attaaccttt t 
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<210> 55 

<21 1> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detect inoM. opalescens 



<400> 55 

ttatgtgctt tgtttttatg g 21 



<210> 56 

<211> 21 

<212> ONA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting lyi. opalescens 



<400> 56 

tatggtctac aaagcttata t 21 



<210> 57 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. opalescens 



<400> 57 

gataaaaaac aatcataaat t 21 
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<210> 58 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. orale 



<400> 58 

cataaatagt taatggotca 20 



<210> 59 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for delecting lyi. orale 



<400> 59 

atagagacaa atacaaaaac a 21 



<210> 60 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. orale 



<400> 00 

ggtcaaaaat acttatacgt a 21 
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<210> 61 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detect I ng il/l. pirum 

<400> 61 

tagttctttg tgtgaataac a 

<210> 62 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. pirum 



21 



<400> 62 

ctttatacac cttattacaa t 21 

<210> 63 
<211> 21 
<212> ONA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. pirum 
<400> 63 

taaaatccaa tttaaatgtt a 21 
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<210> 64 

<211> 21 

<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. pi rum 



<400> 64 

gcaaatttga tgtcaacatt t 21 



<210> 65 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. pi rum 



<400> 65 

aattaatctc tcctattact t 21 



<210> 66 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. pi rum 



<400> 66 

ttaaagtagt agagatggtt c 21 
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<210> 67 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M, pi rum 



<400> 67 

caaatatcaa atgctaatgg a 



<210> 68 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting Wl. pi rum 



<400> 68 

atgctaatog atatcaaaaa a 21 



<210> 69 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. penetrans 



<400> 69 

aagagtaagt tctaggtcg 19 
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<210> 70 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<22a> 

<223> Probe for detecting liil. penetrans 



<400> 70 

cattaaagct aagtaacaaa t 21 



<210> 71 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting ik, penetrans 



<A00> 71 

tcctaaactg aaatttatct 20 



<210> 72 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting Hfl. penetrans 



<400> 72 

ttatataaga gtaagttcta g 21 
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<210> 73 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. penetrans 

<400> 73 

atttttctot caagatagtt c 21 



<210> 74 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. penetrans 

<400> 74 

tctaatcata cttgttattt t 21 



<210> 75 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting Ml. pulmonis 
<400> 75 

aatttttgat ccgagtcatt 20 
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<2ia> 76 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. pulmonis 



<400> 76 

catttttcta tcaatagtta t 21 



<210> 77 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. pulmonis 



<400> 77 

tatgtatatc ttaccaatta g 21 



<210> 78 

<211> 21 

<212> ONA 

<213> Artificiai Sequence 
<220> 

<223> Probe for detecting lA. puimonis 



<400> 78 

ttctatcttt caaaacaaat a 21 
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<210> 79 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. pulmonis 



<400> 79 

tataaattaa tatgataacg t 21 



<210> 80 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. pulmonis 



<400> 80 

tcatcaaaat gtaaaatttt t 21 



<210> 81 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. pulmonis 



<400> 81 

aaaaataaaa tagatacctt a 21 
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<210> 82 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. pulinonls 

<400> 82 

aaataaattt caacaatagg a 

<210> 83 

<211> 20 

<212> DNA 

<213> Artificial Sequence 

<220> 
<223> 



<400> 83 
taatggattt aattttcgtg 

<210> 84 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. falconis 



21 



20 



Probe for detecting M. salivarlum 



<400> 84 

oagtacaact tctgttatg 19 
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<210> 85 

<211> 21 

<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. salivarlum 



<400> 85 

tatcaaatoa atataatatt t 21 



<210> 86 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting lUI. cloacale 



<400> 86 

agtacaattc tcactattat g 21 



<210> 87 

<211> 21 

<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. cloacale 



<400> 87 

tagaatattc aagacatata c 21 
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<210> 88 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. falccnis 



<400> 88 

agaatacaaa aatatagaca a 21 



<210> 89 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. falcon is 



<400> 89 

attgaaaaat tattaattaa t 21 



<210> 90 

<211> 21 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Probe for detecting M. hyosynovlae 



<400> 90 

ctagactaaa gttaatggta c 21 
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<210> 91 

<211> 21 

<212> DNA 

<21(S> Artificial Sequence 
<220> 

<223> Probe for detecting M. hyosynoviae 



<4Q0> 91 

aattatcaaa ttaatatttc a 21 



<210> 92 

<21 1> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. muris 



<400> 92 

tatagaaaac coccacatca 20 



<210> 93 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting lyi. muris 



<400> 93 

tattagaata ttttaaatat t 21 
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<210> 94 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. muris 

<400> 94 

gattattaca ocatattaga a 

<210> 95 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting Hil. muris 



21 



<400> 95 

tcaataaacc taaataaaaa a ' 21 

<210> 96 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. primatum 
<400> 96 

gtagacataa ccccagcta 19 
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<210> 97 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. primatum 



<400> 97 

caaacgtcta tcgcttttta g 21 



<210> 98 

<211> 21 

«^12> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting U. primatum 



<400> 98 

tcatgggctt ttaatagggt c 21 



<210> 99 

<211> 21 

<212> ONA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting Hil. primatum 



<400> 99 

accccaactc ccatcaaaaa t 21 
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wo 2005/0781U2 

<210> 100 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting lA. spermatopfii lum 

<400> 100 
ttcatcgaga tagtcatttt a 

<210> 101 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detect Ina VI. spermatophi lum 

<400> 101 
caaacataca ttcaaatttt 

<210> 102 

<211> 21 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Probe for detecting M. spermatopfii lum 

<400> 102 
ttttgactga atgttattaa c 
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<210> 103 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting lil. spermatophi lum 



<400> 103 

tttgttatgt gacttttatg g 21 



<210> 104 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting liil. spermatophi lum 



<400> 104 

aaaacaaaca atctatacaa t 21 



<210> 105 

<21 1> 20 

<212> DNA 

<213> Ar t i f i c ( a I Sequence 
<220> 

<223> Probe for detecting M. synoviae 



<400> 105 

ttggcttggg ctattgtatt 20 
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<210> 106 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. synoviae 



<400> 106 

gcggttgtgt atcgcttttt t 21 



<210> 107 

<211> 21 

<212> ONA 

<213> Artificial Sequence 
<220> 

<223> Probe for detect ing M. synoviae 



<400> 107 

acctctctta aaattgttct t 21 



<210> 108 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. synoviae 



<400> 108 

ccgagtttaa attattgaat a 21 
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<210> 109 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<22a> 

<223> Probe for detecting M. synoviae 



<400> 109 

catcataaca acataacaat a 21 



<210> 110 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting U. pneumoniae 



<400> 110 

gtaaattaaa cccaaatccc 20 



<210> 111 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. pneumoniae 



<400> 1 1 1 

atctttaata aagataaata c 21 
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<210> 112 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. pneumoniae 



<400> 1 12 

ctaaacaaaa catcaaaatc c 21 



<210> 113 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. pneumoniae 



<400> 1 13 

aaagaacatt tccQcttctt t 21 



<210> 114 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. genital ium 



<400> 114 

caccccttaa ttttttcgg 19 
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<210> 115 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M, genital ium 

<400> 115 

aatggagttt ttatttttta ttta 24 

<210> 116 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting U. genital ium 

<400> 1 16 

cccaaatcaa tgtttggtct c 21 

<210> 117 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. genital ium 
<400> 1 17 

caactaacac acttggtcag t 21 
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I 

<210> 118 
<211> 20 
<212> DNA 

<213> Artiffcial Sequence 

<220> 

<223> Probe for detecting M. genital iuiu 
<400> 118 

agaatgtttt tgaacagttc 20 

<210> 119 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting tA, genital ium 

<400> 119 

tagttccaaa aataaatacc a 21 

<210> 120 

<21 1> 23 

<212> ONA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. bovis 

<400> 120 

tataaccaaa attaaaagac eta 23 
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I 

<210> 121 

<211> 21 

<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. bovis 



<400> 121 
gtcatggctt ttattaatag g 



<210> 122 

<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting U. urealyticum 



<400> 122 
cattaagttg tcagtgaa 



<210> 123 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting U. ureaiyticum 



<40a> 123 
taatttacgt actaataagt g 
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t 

<210> 118 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. genitaiium 

<400> 118 

agaatgtttt tgaacagttc 20 

<210> 119 

<211> 21 

<212> DNA 

<213> Artificiai Sequence 
<220> 

<223> Probe for detecting iW. genitaiium 

<400> 119 

tagttccaaa aataaatacc a 21 

<210> 120 

<21 1> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting M. bovis 

<400> 120 

tataaccaaa attaaaagac eta 23 
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<210> 121 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<22a> 

<223> Probe for detecting M. bovis 



<400> 121 

gtcatggctt ttattaatag g 21 



<210> 122 

<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting U, urealyticuni 



<:400> 122 

cattaagttg tcagtgaa 18 



<210> 123 

<211> 21 

<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting U. urealyticum 



<400> 123 

taatttacgt actaataagt g 21 
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<210> 124 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting U. urealyticum 



<400> 124 

tttattaaaa tccatatgaa t 21 



<210> 125 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting U. urealyticum 



<400> 125 

aagccacttt tttaaaaatt t 21 



<210> 126 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting U. urealyticum 



<400> 126 

ccataataat taatttatta t 21 
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I 

<210> 127 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting U. urealyticum 

<400> 127 

attatcaaca aatctttcta a 21 

<210> 128 

<21 1> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting A. laidlawii 

<400> 128 

aacacttagc acaagatgac 20 

<210> 129 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting A. laidlawii 

<400> 129 

ctttctaagg agaaaggcta a 21 
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<210> 130 

<211> 21 

<2i2> om 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting A. laidlawii 



<400> 130 

atgactacta gtaagtagta a 21 



<210> 131 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting A. laidlawii 



<400> 131 

gtagtaatat tctctaaatt t 21 



<210> 132 

<211> 21 

<212> DNA 

<213> Artfficiai Sequence 
<220> 

<223> Probe for detecting A. laidlawii 



<400> 132 

ttaaagtaat ttaagtgttt c 21 



45 



wo 2005/0781U2 



PCT/KR2005/000147 



<210> 133 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe for detecting A. iaidiawii 

<400> 133 

taaatgatgt ctgaaaagaa a 21 
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